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Laparoscopic aortic surgery 
To the Editors: 
We read with interest he article by Berens and Herde 
entitled "Laparoscopic vascular surgery: four case reports" 
(J VASC SURG 1995;22:73-9). It is remarkable that a 
patient who underwent extensive surgery such as an 
aortobifemoral bypass was discharged on the third day after 
surgery. That the patients resumed normal daily activities 
within i week of surgery demonstrates the advantages ofa 
minimally invasive procedure over a conventional tech- 
nique. Also noticeable in their report is the absence of 
complications. 
After our case report 1on the subject, we performed 5
more transabdominal laparoscopy-assisted procedures. 
Our conclusions were similar to those of Berens. The 
greatest difficulty during these procedures was maintaining 
adequate bowel retraction. In our experience, small bowel 
would always find a way to insinuate itself around the 
retractors. Because of this problem, we found that anasto- 
mosis of a graft to the aorta above the level of the inferior 
mesenteric artery could prove to be a real technical 
challenge. Creation of the retroperitoneal tunnels, how- 
ever, was not difficult. 
It appears that the gasless technique could be an 
alternative to the pneumoperitoneum when surgery is 
performed in localized regions of the abdomen, such as the 
pelvis or upper abdomen. Because the compressing effect of 
carbon dioxide at a pressure of 15 mm Hg is not present 
during gasless urgery, however, the small bowel tends to 
occupy more space in the abdominal cavity, which renders 
its retraction through small incisions more difficult. 
We evaluated the potential for gas embolism while 
working on the abdominal aorta. 2 Of euvolemic dogs 
submitted to a 1-cm incision made into the vena cava under 
a carbon dioxide pneumoperitoneum, only 18% had gas 
bubbles visible in the right heart cavities by transesophageal 
echocardiography. Intravenous bolus injection of only 15 
ml of carbon dioxide lead to visualization of many more gas 
bubbles in the right heart cavities. 
Because difficulty in retraction of intraabdominal 
organs renders aortic dissection and end-to-side aortopros- 
thetic anastomosis rather tedious, more than I year ago we 
elected to use the retroperitoneum as an organ retractor. 
We achieved retroperitoneal dissections in a pig model and 
then performed over 25 aortobifemoral bypasses without 
any intraoperative d aths.3,4 The aortic anastomosis did not 
take more than 60 minutes to perform in these animal 
models of occlusive and aneurysmal disease. We found that 
the Laparolift (Origin MedSystems; Menlo Park, Calif.) 
was an excellent tool to hold the top of the retroperitoneal 
cavity and helped perform the procedure without fear of 
loosing the pneumoperitoneum if much suctioning was 
needed. 
As of July 1995, we have performed two retroperito- 
neal aortobifemoral bypasses in human beings with an 
end-to-end proximal anastomosis performed exclusively 
trader laparoscopy without a minilaparotomy. Both by- 
passes are patent, as noted by improved ankle-arm indices. 
The aortic anastomosis took longer in the first patient, but 
the second patient was discharged on the fourth day 
after surgery. The aortic (end-to-end) anastomosis was 
performed in 50 minutes, for a total clamping time of 
72 minutes. Although total operative time was over 
6 hours, most of the time was spent on careful creation 
of the retroperitoneal cavity, which is the secret to a 
successful bypass. Furore operations hould not last as 
long because retraction is no longer a problem. The aortic 
anastomosis i not seen as a limiting factor. Although 
our clinical experience is presently limited, we believe that 
a well-performed retroperitoneal pproach to the aorta 
can answer basic principles of aortic surgery: good ex- 
posure and safe control of blood vessels. Meticulous 
completion of the anastomosis ensured with the mag- 
nification afforded by a well-placed laparoscope. If lap- 
aroscopic aortobifemoral bypass holds its promise, it 
would become much less demanding to the patient 
after surgery than the standard procedure, and it could 
decrease the need to perform less-documented proce- 
dures like unilateral bypass and contralateral dilatation (or 
stenting). 
We wish to compliment the authors for their excellent 
work in this new field of minimally invasive surgery. 
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Disadvantages of  previous phenol blocks in 
thoracoscopic upper dorsal sympathectomy 
To the Editors: 
Computed tomography (CT)-guided phenol sympa- 
thicolysis is used sporadically for the treatment of palmar 
hyperhidrosis. 1 Immediate success was observed in almost 
all cases, but on longer-term follow-up a failure rate of 
more than 40% was reported. 2 Surgical sympathectomy is 
the only remedy for these failures. The thoracoscopic 
technique has gained increased popularity ~ and is the 
expected approach for such cases. 
Our study included more than 100 patients with 
primary palmar hyperhidrosis. We attempted thoraco- 
JOURNAL OF VASCULAR SURGERY 
540 Letters to the Editors March 1996 
scopic bilateral upper dorsal sympathectomy in two pa- 
tients in whom hyperhidrosis recurred after CT-guided 
blocks. Before this procedure, one to three blocks had been 
done, and the patients underwent surgery 1 to 4 months 
after the last block had been performed. Unusual problems 
were encountered. 
1. Thick adhesions between the lung and parietal 
pleura were present over the upper sympathetic ganglia. 
These adhesions prompted us to revert to an open 
supraclavicular access in one of the two cases. This was the 
only patient in whom we failed to perform the sympathec- 
tomy by the thoracoscopic approach. 
2. After separating the lung adhesions in the other 
patient, the parietal pleura was no longer transparent, and 
the ganglia could not be visually recognized. It was 
therefore necessary to identify the costovertebral junction 
and open the pleura accordingly. 
3. Dissection of the sympathetic trunk was difficult 
because dema nd fibrosis surrounded the ganglia. These 
findings and the temporary relief rom hyperhidrosis after 
the phenol blocks indicate that the location of the injections 
was correct. The histologic examinations of the resected 
specimens howed within the scar tissue sympathetic 
ganglia with preserved autonomic cells. This finding 
suggests that phenol blocks, although properly located, do 
not necessarily destroy the ganglia. It also explains the high 
recurrence rate of palmar hyperhidrosis after CT-guided 
percutaneous phenol sympathicolysis. When the thoraco- 
scopic approach is chosen after failed phenol sympathico- 
lysis, conversion into an open procedure should be 
anticipated. 
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Does laminated intraluminal thrombus within 
abdominal aortic aneurysm cause anoxia of  
the aortic wall? 
To the Editors: 
The role that laminated intraluminal thrombus (ILT) 
has in abdominal ortic aneurysm (AAA) pathogenesis and 
rupture is unknown. Wolf et al) concluded that the 
probability of rupture is increased in aneurysms with 
larger-volume ILT. This finding was based on measure- 
ment of ILT dimensions and AAA expansion rates from 
serial computed tomography scans, and may possibly be 
due to an accelerated degradation of the aortic wall that is 
facilitated by the presence of the thrombus. We hypothesize 
that one means by which this accelerated degradation 
occurs is the ILT serving as a barrier to normal physiologic 
oxygen diffusion from the lumen to the inner layers of the 
aortic wall. Because the vasa vasora provide 02 to only the 
adventitia nd outer media of the aorta, the intima and 
inner media rely on luminal diffusion for oxygen supply. 2
As a result of the ILT, we suggest that the aortic intima and 
media become anoxic. We performed a precursory assess- 
ment of this hypothesis by an order-of-magnitude analysis 
of the oxygen diffusion through the ILT layer based on 
Fick's law, and this was compared to the oxygen consump- 
tion rate required for normal aorta. 
The 02 consumption rate of smooth muscle has been 
reported to be 0.021 ~mol/min/g. 3 In the normal human 
aorta the estimated weight of smooth muscle cells (SMC) 
per cm 2 of luminal surface area is 0.20 g.4 As an illustrative 
example, consider a typically sized AAA with inner wall 
surface area of 80 cm 2. This aneurysm would contain 
0.20 x 80 = 16 g of SMC. Hence the SMC alone 
contained in the AAA requires 16 x 0.021 = 0.34 
ixmol/min of 02 for normal respiration, and the total 
requirements for all cellular components would be even 
greater. 
The oxygen flowrate from lumen to AAA wall (Fig. 1) 
depends on the effective permeability of the ILT to 0 2, 
which is given by the product of the solubihty (ct) and 
diffusivity (D) of O 2 within the ILT material. As an 
estimate of the amount ofO 2 available at the AAA wall due 
to diffusion from the lumen and through the ILT, we use 
the Fick's law relation 
a .  D 9 A .  APO 2 
VO 2 = 
Here VO2 is the oxygen diffusional f ow rate, and APO2 is 
the drop in oxygen tension over a layer of ILT with 
thickness ~ and surface area available for diffusion A. The 
ILT is principally a stagnant red-cell suspension entangled 
within a platelet and protein mesh. Studies have indicated 
that the effective permeability of red blood cell suspensions 
to O 2 is always comparable to or less than that of the 
suspending or continuous phase (i.e., plasma), s This is so 
because high O 2 solubility within red cell hemoglobin is 
offset by reduced iffusion within red cells and tortuous 
diffusion around cells. The presence of protein and platelets 
in the red-cell mesh would further diminish O 2 permeabil- 
ity of the ILT. Thus, a reasonable upper-bound estimate of 
the O u permeability within the ILT is the permeability of 
0 2 in water or plasma at physiologic temperatureS: 
